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Basic idea of NOPTREX
• Some neutron-nucleus resonances are measured to

amplify P-odd NN interacton amplitudes by 106

• This enables a search for P-odd/T-odd NN
interactons in polarized neutron transmission
through polarized nuclear targets. The 0.7 eV p-wave
resonance in 139La is the best present candidate.

• Pulsed spallaton neutron sources (SNS, JPARC, Los
Alamos,...) can provide enough eV neutrons. Mode-
entangled neutron beams can suppress systematcs.

• Physics reach: sensitvity to T violaton in nucleon-
nucleon interactons complementary to EDM
searches. Similar sensitvity is achievable.
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What is required for NOPTREX to
succeed
• Access to eV-energy neutron beams to develop

apparatus components/techniques and to perform
the measurements.
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Basic idea of slow neutron searches
for new weakly-coupled interactions

• (Polarized) slow neutrons can pass through
macroscopic amounts of condensed mater with
negligible quantum decoherence (recently proved by
Bell/GHZ measurements).

• Interferometric measurements sensitve to coherent
phase shifs from exotc interactons have been
performed to look for chameleons, symmetrons, short-
range gravity, light Z' bosons,...  

• Constraints on (or discovery of) new weakly-coupled
interactons of neutrons with mater for boson masses
over ~18 orders of magnitude (peV to MeV)   
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What is needed for slow neutron exotic
interaction searches to succeed

 Contnued access to neutron beams, sources,
[epithermal (eV) neutrons, cold (meV) neutrons,
and ultracold (neV) neutrons], and facilites. 

 Beamtme to use neutron instruments designed
mainly for materials science studies (when
possible) for these quite diferent purposes.

 Open scientfc competton for access
to/development of new slow neutron
facilites/sources for this work 
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What do you plan to do during
Snowmass
• Two major review artcles covering these two LOI

topics will be completed by ~Feb. 2021.

• Will prepare a one-page summary of future
opportunites for both LOIs for Snomass report. 
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What do you hope to get out of
Snowmass
• Acknowledgement that this scientfc actvity exists

and has already provided interestng results.

• Recogniton that slow neutrons can provide
important informaton complementary to other
probes in the search for new sources of symmetry
violaton (T violaton, B violaton, CPT violaton) and
in searches for weakly-coupled exotc interactons.
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NOPTREX Collaboraton
Nagoya U.: H.M. Shimizu, M. Kitaguchi, K. Hirota, T. Yamamoto, K.
Ishizaki, S. Endoh, Y. Niinomi, I. Ide, H. Tada, T. Morishama, Y.
Kiyanagi, J. Hisano, N. Wada, T. Matshshita

Kyushu U.: T. Yoshioka, S. Takada, J. Koga, S.Makise

JAEA: T. Okudaira, K. Sakai, A. Kimura, H. Harada

KEK: T. Ino, S. Ishimoto, K. Taketani, K. Mishima

U. Britsh Columbia: T. Momose

Hiroshima U.: M. Iinuma

Tokyo Inst. Tech. : H. Fujioka, Y. Tani

Osaka U.: K. Ogata, H. Kohri, M. Yosoi, T. Shima, H. Yoshikawa

Yamagata U.: T. Iwata, Y. Miyachi

RIKEN: Y. Yamagata, T. Uesaka, K. Tateishi, H. Ikegami

Kyoto U.: Y. I. Takahashi, M. Hino

Ashikaga U. D. Takahaski

Japan Women’s U. R. Ishiguro

Kyungpook U.: G. N. Kim, S. W. Lee

CSNS: T. Tong

Indiana U: W. M. Snow, C. Auton,J. Carini,  J. Curole, K.
Dickerson, J. Doskow, H. Lu, G. Otero, K. Stefen, J.

Vanderwerp, G. Visser

U. South Carolina: V. Gudkov

ORNL: J.D. Bowman, P. Jiang, S. Pentla

U. Kentucky: C. Crawford, B. Plaster, L. Cole, H. Dhahri

LANL: D. Schaper

NIST: C. Haddock

Southern Illinois U.: B.M. Goodson

Ohio U.: P. King

Middle Tennessee State U.: R. Maruhin

Eastern Kentucky U: J. Fry

Western Kentucky U: I. Novikov

Berea College: M. Veillete, D. Olivera-Verlade

UNAM: L. Barron-Palos, A. Perez-Martn

PSI: P. Hautle

One experiment: 
Five neutron sources

LANSCE

SNS
JPARC

CSNS
FRM
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